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at [las and d7ihunc. K.S. Akron. CO. s-nd Sidney, NT ihe kinetic enetyy (KE) otraitsdrtsps

requIred. to disintegrata 4J5 to 8-mm • s-gates ..• .m NT soils equ.ilihesited ar 0<03 and

158 0 Pa warns- potrntsal. was [sceweco two and scacts liriies greater than thur required ihr OP
and U F sniP n the 1- ti’ 2-s-its dcr,th sti all s-oils Ar te Sinte depth. sbc watex drop proetraro;,

\VOPR ;o aggregates from NT soils was- fssur times greater at Arron u-id Has-s arid seseti

times greater at Sidney and Frsbtine cots;pared with rEar in plowed soils Aggregates from NT

soils were mort. .stable under rails and less wettable than those tram ptccd soils parti.cularlv

in the surface I) to 5 t.m, but RT had lc.ssrr beneficial effects than NIT tixanagernetit. The SOC

content inreascd with NT over MPs-nd (ZTand esitiasned 35% of thc vrjahslitv as-reeve

aggregate wcttsbll-ity as-id 28% o the sartability ii resistance to rsnndropt irs the 0- to 2

depth. Aggregate wctrahtlsty erplairtesi -+7% ot the varialriltty across soils in Kb 0f raindrops

required talr the disintegration of aggregates No—till magement did not a&ct dry aggx.gate

size diatribsation and vtabii.ky except at Ak.ron where mean weight diamer (MWD in RT and

NT was 50% lower rhan in NIP management in the 0- ro -rcprh Argates in OP and CT

<oils were cither stronger sir rqua[ly strong when dry hu - - stable whcn w than to NT tout

Os-rrall, NT tirming mnhanctd near surface aggregate .oprr;uet atfrcelrestssion by water

had small or no effects on dry aggregate crabdity.
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diameter; ?‘T no stI; Rd. tdduerd till; SOC. seil .sritimk carbon; ‘X’DPT ware,’ durip peneto-asion dna.

Characterization of rsearmurface soil aggrcgate structural

properties such as aggregate-size distribution, stability, and
aggregate werrabslirv is crucial rca predser sexil erosion potential.

strUcturai s-WVrlOiaIfleflt, soil Water-air-heat flutes, and SOC

dvtiamicsinfertetarion on changes ti-i these dynamic aggre see

properties is particularly critical to the understanding of vsalncr
ability of a soil to erosion in fact, knowledge of the resistance

of near-surisice soil ggrrgares en she eros-saw fdç- ssf wind ar;d

tao-i ciset-cat in dererminit-ig rise- extent to schich a rtti s—-sll Ctiitsit

Ca s--sp-essiallv irrips.-rss-nr its seissiar;-d rssgsrens such as s-he (Ti-at
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NT management may or may nor Increase aotl aggregate tability

over iowed-svstrtirs. On a aiit 0510 (1 Iaestern Kansas Layton er

by use d i r I N is s mulct
and less stable than 0 CT bUs in some years. InnUari MiVay et

0 5 i bar . t sarr rane are,a e n

NT did rsn; Idler from that n CT and RT management for two

silt loams in western Kansas. Pikul et al 2006) found that RT
with intensive croppmg increased MWD of dry aggregates cons

pared with CT only in tsVo ofeight mils in the Great Plains The

mixed effects of NT management impacts on aggregate stability
warrant additional research

By leaving crop residues on the soil surface and minimizing

soil disturbance, RT and NT prartIres often increase SOC con
rent (McVay et aL 2006). This increase in SOC may lead to irn
proved stability of aggregates over CT systems because the SOC
enriched materials provide organic binding agents to soil that eo

alesce mieroaggregares into stable macroaggregates (Tisdali and
Oades, 1982; Blanco-Canqui and LI. 2004) No-riP induced
increase in SOC may also slightly reduce the rare of wertabuliey

or water entry Into aggregarts in some souls (Hallcrt et al, 2001).
Films of SOC-enriched organic compounds Can coat soil agg.re
gates., imparting some hydrophobic properties (EJl.erbrock er aL
2009; Blanco’Canqui and hal. 2009)1. While excessive soil water
repellency (eg, bre--affecrcd sre ssils) 5tifl reduce water inbC
tration and inc rea.se runoTrares (I)ehano, 2000 a slight redue—
tiors ofwertahulity in cultivated soils is beneficial to reduc.e the ez
rent at which a soil erodes by reducing rapId siaT.ng of aggregates
(Chenu etat 2000; FIllets et al, 2001; BLoeo-Carpui and LaP
2009) Chopy in dry aggregate stability, resisrance trs rairo
drops, and particularly wertability whIch. .sb+het soil detachment
luring erosion, and their rrlations to hlrCC5 :n 0i..)C.., content

I lee bIg rot I 1 cc i 1 n

well docsimer;ted her o.sis: in the ccrstralt(ireat lfiiair;s. [lenarniri
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It It-ins In castro (sCrod; i;itrr:tnsa fOC end lay eon—

i I t r y, i in us

I. irerarure reviewed lserei r sbus-s that despite irs critical
insportance insforn-sarion on tear-surface aggregate strut: rural
pri:spcrtis inliut.rsa 51)11 water ,iI1 wild couhhilir nuder
long-term NT systems across principal Ills in the central Great
Phu.ins is limited It also shows that previous s tidies ou soil strsc
rural pr pcrnes have mostly h-c u .sed In unpie 515, Ot [.11 lit tnea -

suremenra and have not inteprate 0 iii iscrlniti r aCross sss is on a
regional scale Fur;hrr nsc.re very tew sni.lies have v-xati:ned the
statIstical reistioiushlps of NI -odua el naresses n Of

“ e r i df r , ii s r

range Ot sIllS. Xe hvnuneotcn that long set oN I vs ti is in
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rnhutiiit t sthlrv, resistancr 0 ti irniw[a a nO wet tabiiitv) and
andy their relaruonships te - i IC id sill parttcle ic t[aations

dci’ n.iy in I yr N I from as nit at hi 1 i 1

Rb ii the central Great Plains. us sti:dv d1Ildrs from ttevious
atudics in rhr it uniquely asscsscs the Impacts ol s-arsoos lOg
eros N I ian gc i-c vsseni sri ir I ggr ga e

properties n a regional scle

MATERIALS AND METHODS
Study Site Descriptions

Poor ongoing and reptesentariviong;erm (>19 sr rilage ropen

Inenra across the central Great P)ans were 1ted for this study (Table
1) The held sito were located at A n.CO, Sdne. NE and Hays
and Tribune, KS These long-term e

- merits were managed under the
same rillage and cropping system si cc the start of the experiments and
thus were considered suitable tisr discernung the long-term impacts of
management on near-surface aggregate properties a(kcring soil crud
ibility. Mean annual precipitation varies among sites from 413 to 580
mm (Table 1) The soils are very deep and thrrned under 1ocss or incas
mixed with alluvium and have gentle slopes (<1%) with high risks of
wind erosion and low risks of water erosion. Information on the spccihc
location, precipi-tarion amount, soil characterisrira, and management for
eas-h study sire Is presented in Tdble I.

11w riliage systems were cx. tablished in a randomized complete
block design at each site with three replications at Akron and Sidney
and fdur replications at Hays a-lid Tribune Therc were rhre rillage treat
ments at each siteexcepr Ak.ron, where there were Cur (Thble I) Tillage
type ant-I intensities varied annlng .sires, lie he P ireatmeor, which. was
practic-ed at Akron .-isd Ilidney, was plowed wish noldboard plow. The
CT rres.rnsenr imsed a sweep plow at Akron aroC lriisnse and a rand.em
disk at Flays, Siuniissrly, riilag.e tools used Cr RN iilfered asnong sires,
Within each site. RN differed, from rhe CT irealnerlt in that it received
fever annusal liliagi--1.4scrario-ns. fur example, at “.i’Cbunr. PT reccis-ed
suh-t:Iur half the nurruher of tillstge uperari 501 Ii (.H- e NT rresi-ment
was nor tilled.’ at u.n sire assd weeP were roIrroiled suiuig herhiridcs hi
this study-; for chaos 55011 .IurpIIse-I ri.lsge liters: 5’ 0’s1 vol IsIsicrel Il-It-Ire

ssir I 1
ye I s-n t s ‘w r I I

CT:’ PT NT ut Ak-trIo the a a Ni at iI>Iv .unI lNbus.e, .1.1

Si p -. .s:J’ N ‘II b—. Wiror 1. ffele-I-c--1. 05 Cl iCCSl1e s-si

CI’tl bree;o --IF ,rl I sole. (it sw1II,aC t SIP ted Si

irrmret ‘p1’s-rd’ i1a leo, It sttfcrrsn,.rs c lage mope its.ong’’;

011115 -v-etc tOu5Iei s’ if. he -oop total ‘CI ISCIC OCtiRili’, Ill
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nI Sam jhng and Data Analyses
a sanspisas were ected .kssain el’s •acc ovate !or

at caich sat.e ski the C ta’ 2. T’to 5’, and 3- to 10cm ‘ad

•lepsh cotvrvals Vrc hr slescro satanit- of .regatc arnsce

cii a r.ipv tebility. and dry gregate s bility in late

aasrninsc.r cOOS. .or s ogles were collected front the lots

sc-crc sander Ltjssw ,l’aav.:tot the rs. ons at thc frias.r tea,

1k tia pIes were air dried sit 20’ C Cr ‘15.. V gently art .hcd. and

sie’ce.d throutth sieves as1 475-as id Aunts ods to a/rain

2• ro.scs P lain, .. ggreg tes inc dctermrsrsoss cst s/gte-

Sri’ prperties.

Aggttgatttcssstaocsr tin raindrops was detsrrosined us

log a r.aindrnp5tlascn AE)asrrah and t,iradtsard, I 921

Iaro-Canc1us .t cs/trod of a

I t’rle cost tted tot hnrctrte installed at a 2’-so height

ns harm raindrops 5/ ± 0,03 ram chairs, and /13 ± g. In

mass wath tersni,rsal velocity of /7 2. 0. an s’’k The sloan

bred raindrons struck atm individual 4,75- to S-into aggre

gate Caved on a I •roso mesh 1cm, Raindrops struck the

saute spot on catch aggreizate and rio gniticsstst r2irmdrop

drift ca:orred dorlng flail, Agg.regatea Oar the raindrop test

were equilibrated to 153 MRs (air-dry conditions) soil

water osacric potential isp). A separate set of aggregates from ‘

she 0- to 2cm soil depth inteival was equilibrated at —003

10 hasp using a pressutc plate extractor (Dane and Hoprtsans. ‘
20027 ‘The matrie poteorial of - I 55 M15acotresp000ingto air-

dry aggtegascs was computed from the constant tonperamre of

2irC and relative hwnidiry of 32% (Munkholm and Ka5g 2002) -

usioghagilic

“R7M1n(p%)vs’_l5SJkg cc- l55MPaf 11

wisest R is the soc-far gas (air) constant (‘j omolte K’’’), 7’ is

the temperature (K), Al is the molar toasts c/gas (‘cool)’, and.

p a’s the water vapor l° potential (kha) at 11 arid p0 is

water vapor peesssate (s/a) at the refereoc’e temperature. ‘The

ration fs’sressoees ‘ipIts0) is e’qoal rn relative homiditsc Water

In the Maclotte bottle s-sat ae 22 ± do/C during she toes-

sos cnaacn as, “i”he nasoalser of saoculareo rass’rsdropsreqssireel to
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Fig. 2. Mran kinetic raiery IKE) required Iodhirilegrate 4.73 to fl.rnm
.lggrcg3te5 rquikihra(rd a1 —003 MPa for Iht’ 0. t 2-.cm depth by
lillage %v5tem fur four 401h 0 Ihe Central Great Ptairi. Ear4 folio%.t1J
by the lame lowercase within each soil of the four 1ol are the [SD
values foe cumpar ep dffresrce to KE f rind•ops.1

rig. I. mean water drop penetration test WDPT) for 4 7-
to ft.mm sir-dr {—fl5 SIPs) agp’rgiIes by drpih md Iiibge y’.Irni forfrj 5mb in the fr$ Great Plains, Er: . bars f) 445))w4 fOr
compaong diftieenc . ) NJ.:

fOr each depth tuteevaL
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the ittt c,1w
tcto

rhr the kinetic cut rpv required to break aggregates front a. NT
vas

j.reater than that in a Cl sod in (>hw. Results also indicate that
hr ri irtdrop t.emiu or s Ott et trteet di fire tees

test ggregatr h;ittS amutru tdfagc •arross and uuders. re the
need for comparing this technique against the we.t ievino. ton

todsocrn N I -i rfucrd o as ott wt rate srattf
it•y. We hypothesiee t.hat the ratndrop teehrtique may he a simpler
alternative to the vet. sieving arproash once he rest; from the
rcrs.drup test arc standardi.ced against ;.hose tmrn the svcr-eving.
approach. The raidrrtp technique has been previou.sly used to
slererrinut tcrsshb:I;ty fsv water re-cr Okirte sod I of. i
Ai-Durr;th and Bradford .19811.

Aggregate Properties that tnfluence Soil
ErodibUity by Wind

Nm-till ;aria’emerit h3 nor ndtcrr tny sign;fis-ant suffer-
-

-ences in dry aggtegace-sia.e dtseriburiun and stability except at
&k onwhe eMWflofdrv ggr pa stir fuP vasgr sterDyab it

S times than u-i RT and NT Inanapclnent the 0-rod son depth
interval (Fi.. 5). The small or no elfdets of NT managemenm on
hr aggregate tabiliry contrasted with its large and positive
inpactc on aggregate wettabdity and resisranec to breakdown

under raindrops. The litniredhnfiu.cnee of NT management on
I -s aggregate t-ibnitv was ottuwrsr 0 i rg Past

studies in the Great Plains have also found small or no effects of

I 63

/

/ ;_
55 /T 055’a555e 5’dc ItO s55

rbt tee Kb of ratedries oc eded to s1.sttet’rate set spas; ares
at Akron and Sidney were greater fur aggregate. at field eapac
itt;fsssj; at ..si.r 1t5 to 9-w lh;s is s;rtil.sutrd to the redsiresi

I 0 t be ;;t;pai i Itt or try gbtsst St

(Vt rs. ftc l55 thaI IC III (Vt gsr t or srr ,m nt

I ssg trattsicntesssc st-as ned 0 tomtahtc th data sit

and gcrt;netrie. means ant reps ti-ted in Fig3. The WDPT s-alues fur
these sods seers always greater fr NT leo; rhsw fur NI P isd (1 to

the 0- to 2.-s.tn depth Fig31. N;-tdl tnn.af.cment slowed wart.r
entry tie aggregates as corn pa red with HP and CT in the

to 3-y nde urn Ar tOts de;sth. the Wl)Pl st NT ssolt eat four
rirnesgreat.er at Akron aod Hays and seven times; greaterat Sidney
tntl lisbune coiupatsd with plowed otIs the P slttes as-

staged oss soils at Akron atsd flays wcrc 2.5 a fur NT audi) 6s
lest HP and CII whereas those at Sidney and Tfihune were 11
fur NT and 45 fur HP sisd Ci JhntSi- ii; the 0- to -m depth.
No-till management had greater ioipaer t,srs slowing water entry
tutu aggregates it Sidney and Tribsme so the 0- to i-cm depth
(Fig Is [he ff11 nsanagerneur also slowed water entry into .ag
gregates compared with CT at Akron in the 0- to 2-em tleprh..
and a: Ilafiune in the 0- so 5-sin sle;prls As expected sIifrences
in aggregate wetta.bilir among mi.llage treatments decreased with
soil depth and were not stgnificant below t.l-ie i-cm depth (Fig.
3). Based on the slassiheation by King 110$ l, MV and CT soils
were non-water repellent whereas NT soils were very low water
sepellent lhe RT soils at Akron and Frihnne terre also classified
as very low water repellent and those at Flays and Sidney as non-
water repellent. The greater WDPT in NT than in CT across the
four soils in this semiarid region is in accord with the study by
Blaneo-Canqui and Lal (20091 who observed that WDPTIn NT
was greater than in CT by about s in 8 of 12 soils in a temperate
region in the eastern USA. Thus thsc studies show that slight
water tepdlency in NT systems is a widespread phenomenon. -

The greater aggregate stability against raindrops in NT soils
is partly attributed to reduced aggregate wettabiliry (Caprici,
1997: Ellerbrock er sF 2005). The small delay irs water entry in
NT soils (Fig. 31 probably i-ad a large effect an increasing ag
gregate resistance to raindrops by reducing air cntrapn-lent that
c;su.scs rap id aggiegate slaking (Chen- et al. 2000: Bdnco
Canqut er al_s 2007). Indeed ri-se tab raindrops sseeded to
disrupt aggregates •wts positively correlated with aggregate
rahility, which c--si-lamed 44% of the vari.abtiity in KR at Akron
399i-s at flays 52% at Sidney, 46% at Thhune and 47% sseross all
soils in- the surface (sst-trr

sfls. 4). The. r:s;slts -° study
fun sggrt;gates Corn NT ss.’.s;ls’ were t.seneral.is’ tv-ore stable against
rair-.drops and less wettable than those from NIP a.nd CT soils

;vl;ssnt-sosurtaee s-ct test .subsssil s:auseri in tdiage an-cl
creased e.tosion tssay tns.d.ify d.te sod par;.ice-siae distribution in
CT nsa rsagesnersr comp rd s.ci.th NT nssiso.gr-menn In thm
:.iftkrenees to s.sil partis-le-s-ttC iras:t:s.sns stt”ng till agy s.s-strms
were not sigtsifis-’.ant in a.rsy soil t:xcept a.t S.idney and F-lays. The
silt content :.tt (IT ssss 55 tOttCt sit AJ-rs.tn c-i.60 vs 0 s, f.g’
500 Si.dne.y i1•9•p v.s d2S;s kg thart ti NC s-risk Simi.iarly, the day

n 5 Ott s I 4gs o twa eaer sas o af
soil t I f:tvs lggrc2sre rs’stn fur (.11 sos1, itt lia’-s were, hs.s-weccs-,
less -5table under rain in spite of: their greater clay” content cs-sm-
rested wsrh those ftt;irs the NP ssssl.

The large differet’sces i is a.ggregate resistance to raindrops
l..-setween NT antl (‘d’C st-stems: aero s tltc fustrs’oih’ are ;n line
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Fig. S. Mean weight diameter (MWD) of dry aggregates f depth m”
tillage system for four soils in the central Great Pbins. Errors bars are the
[SD values for comparing differences in KE for each depth interval,

NT snanagerr cot on dry aggregate stability. For rise same ri.llage

rsperimenr at Hays, Layton et a, (1993) observed that dry ag

gregates in the NT soil were either less stable or equal to com

pared with CT soil, On a clay loam in the outhetn Great Plains,

linger (1982) found no differences in MWD of dry aggregates

-irnong three tillage systems (disk, mulch, and delayed mulch) af
tot 36 yr of management. Pikul Ct iii. (2(106) also found small or

on efkcts of RT on dry aggregate srabhrv compared with CT

across various soils in the Great Plains, In contrast, F,vnard et ai.

“004( observed that dry MWD n NT was 32% greater than

(71 in various sojis Sn central South I’)akora, Previous work
that mc’ acts of tiiiage svstrrsss on dry agrcgate stability

J
-

,i 5,, IC

(despite the lack of signdkane differcnces so dry aggregate

stabilit between NT and plowed systems, soil wind erodibility

is expected to be. lower in NT sv because these soils nor

oonly remain under crop residue cover unlike CT soils where

rcsidues are t1lowcd under, Rrsuirs on dry aggregate stability
suggest the strong need for toni n taming si irface residue cover

(eg, standing stalks) on the soil surface, We hypothesize that

sn some NT soils with reduced or no residue cover, wind ero

sion can- be even greater than i.n plowed soils, particularly during.

drooht periods, because of shsence of transient large clods or

surface rouness created by rillayr. ‘isoal observation fhr the

at Akron showed rrduced residue cover i.n NT soils corn-

is)rrcl with NT soils its temperate rriisnN (Hlanco-Canqni rt al_
Is ‘5 C

7rc lidesris crs in sortfac rcsi,lur ,o—rrvi or’S ntf,ed in :hss

iidv Our rrstnts agree psrtty n--th rnos.e reported iw Skidmore

ii iSt(1’ who- observed that wheat or sorphum residue so

,rporascj, rernovrd, ansi hud did not sttrct iy iggtb05tC

,r,sblitv so a sd-tv sin iii -.,s-tis--scstc is Kansas,

Data on. aggregate propcrries, particularly thus-c &om Akron,
showed that aggregates undcr NP s-oil- were stronger when dry
but svere w cake r or les-s- stable who-n wet compared with N-T soil,
These results support those observed by lilanco-Carsqui or a!,
(2(107) irs- coils in tesnperare rrpions where tensile strength ofdry
.sggregates Par NP was grraser than Dr NT but collapsed ‘sore
rap-icily when submerged in water, Such results indicate that rIte
prcater SO 7c-nrichcd na irriais its NT ssy- ha--ye a more pos(
ncr inpact on srabilirmg wrt aggregates rh,iu dry aggregurr

.5,- It’r ,.“C ‘ I, ,, St 55,, ‘1 t S

(1 ‘-r s,., ,,at’- rid t

[ r i5, a I i n 9 ,,,5,,r ,,its’ nm ,-, l-’
,n,1,r I,,a I Cs ne .Il(it) a mu ,s ,n ‘- uiffe ,-

— s,,,r rare in it Os, is,r ‘_ ‘n’ \cIr 1 r

—o pert i is It I It 5) 5 15 5 ie a

sod r’ms-hatsgeahle sodium percentage should he ,h-aractrsod to
lair’ he L, e r 1r 4,ra e ,,Oiiit

ti-lage systems (Arneckera, I
‘11w greater clay content sntT resulting f2o,n soil mixing

compared with that in NT at Hays may have increased the co
hesive forces olparnicies of dry aggrcgate.s (Layton et aL, 1993),
but these aggregates were readily detached under rain, probably,
because of their lower SOC content, smaller microbial biornasy
and weaker biological bonding forces (Brorsick and Lab 2005), A
study across 10 s-oils in Kansas b Skidr, ore and Layton (1992)
showed that clay content was o of the most sensiti predic
tors of dry aggreg---ate stability. The differential physical, chemical,
and biological mechanisms by w hrganic and inornic par
ticles bind dry and wet aggrega - 6 these soils deser brther
research. It is also important to ore that while there w’as no ef
fect of the nillage systems on dry aggregate stability there may be
an interactive cifect between rainstorms and dry aggregate-size
fractions under tidd conditions, The greater disintegration of ag

gregates tinder the impacting raindrops in CTsoils, as discusscsj earlier,
nay increase the proportion oIwind erudible dry aggregates (particles

(150mm dians.) after the soil dries out Ibllrswinga rainstorm.

Rebtionship between Agegate Properties nd
Soi’ Organic Carbon

t pi
‘-

,p’

related with SOC content, ‘(he SOC cotsrenr in NT was greater
than in MP at Akron and CT sit [-liys in the 0- to 2-cm depth (Fig.
6) ,At Sidney, SOC content in NT svzs greater than in MP fur all
depth intervals (0- to 2-, 2- to 5-, - to lO-em depths). Ar Sidney,

IC co-ntent in RT was also lower than in N’T in the N to 5-cm

assi-se, Diffarcnces- irs SOC content ansong tillage sys-tema were
not signihcant at Tribune (Fig. 6),

The greater r,urnber u-f raindrops needed to dcstr aggre
gates in NT sods was due, in part, to the greater SOC content
in nsos-t NT soils comnpared. with pl-swed soils. Figure 7 --hows
that K is of raindrops Dr dis-integratimo-s of air-dry aggregates- in
c-re-,sscd pos-itively with the increase in SOC c-ontelst in all soils
is-s the 1- to 2-tmn depth. TI-se NT-ir,doced increas-es in Sm IC
‘strut esplaned rally 5-55%- it tile ‘c-I caisiIr’-’,ssagregsstr s-c

5 5, 1 “Jr “‘ e I o. “s s jr

rd 0% tot toil it Akron hg ‘7 Nesuits suggest rha ‘()C -

-nrched uatmssais ,n NP ons tohabsy acted as strongh5ss1lt51
sgerns to glue sod ‘sartitirs and created im,grrgasrss tahic against

aso,I oacks, 982 stt,,dor ate
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1
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o gregate resistance to rid .irops and iv [lity with S(.)C
OL2V Ue to the re I2It7VCV Out11 it retiaes in ( with NT in

c-relutuo it.rc[tirat

ies au d are .u ftert. ubser red tout of hu.uti. ud reeion.s svith
rater yati in SO ais N t Ft an u t il 2(Xr

ate eeru druluts ten also utiutiteh nd ugruificuck
rOeU with .N OC : Ott t!1 ai- otuis rxuirpr a Ahruin wbete

the eorrelatis u was not . nihcant (Fig. 5). hhan.gcs in SOC
content explained 66% of the variability in. WOPT at Flays,

“tOrts. at Frulntne itid °h trout 1! tituS, iCie
S (5t_ “ fl 0 4ts i

irestanee to raindrops by ind.ucing slight seater repelle.n y and
F sdu oaf cs itt l te a÷t g I ike the p

cant and uuosirus’c eurrearrt.’ns hetween aggrroate turoperetes and
SF)C. content, aggregate properties were rnure weakly correlated
with soil particle-size Factions than with SOC content, The re
ressiun rrp:arJons developed across rite four sour ihowtd that

was the most oguuitacant predictor 0f the FE of rainduops
needed for aggregate disintegration (Eq. {3j) a.nd aggregate wet
tabiliry (Eq. 141)
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lh.e M.W’[) of dry agprcgates was riot scpnhtatcycorrclarrd

CONCLUSIONS
t&cscctts from too reiona.i tcidy .icrwo.: the central (;rc:ar

:54 t Oat Ps waOaiye to nit to’s bed oear so rider cOil.iggre re o4t., octet5 such as miter reiieiiciicy and rm
oatance to breakdown lv’ raindrops as compared sv’;rh plowed

‘lice increase cci SOC coutecit is partly rrspon•stble for the
I a S i aloe

t 0 v a- I 55
00r 445 rI r e

lency doe to increased SOC content fiarther enhances aosgreizate
rrscstao.ce to rinuctropi: in NT s ihccSsgregarca of NT soils arc

ore stable wtco wet a no ces.a or cclnattv c. table sober, dry thanchose in• rdnwed soils. The significa rIo lower ag’grrgare resistanceto raindrops ooder plowed soils is attributed to the frequent soildisturbance that creates weak agregatea hod srupriog aggregm
don and accelerating oxidatson of coil osganic matter. Reducedtill has lesser beneficial impacts thao NT systems on improvingsot I aggregate properri.es. ‘The s.oagoitocle at which NT huussiogenhances near-surface aggregate properties and SOC accumulanon across the certtral Great Plains is aoilspccstie and dependson soil aggregate properties. NoAill m:anagemessr itpsears ro havesmall or iao effects on dry aggregattosise distriburion and stahilOverall the positive eiffcrs of NT on aggregate werbility

and resistance against raindrop impacts support the advantages
of NT technology to improving soil structure and reducing soilerodibiliry by water, but NT management clots not improve aggregate 1ropetties that influence erosion ho wind.
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